The present studies were undertaken to examine the effects of manipulating delay-interval task (Study 1) and timing of feedback (Study 2) on acquisition and retention . Participants completed a 100-item cumulative final examination, which included 50 items from each laboratory examination, plus 50 entirely new items. Acquisition and retention were examined in Study 1 in which delayinterval task, length of delay until feedback was delivered, and the opportunity to answer until correct (AUG) were manipulated and, in Study 2, in which the number of items completed before feedback was delivered and AUC were manipulated. Delays longer than 5 s negatively affected learning (Study 1) when participants engaged in a delay-interval distraction task; enhancement was observed when individual test items and correct responses were reviewed during the interval. Significant decrements in learning were observed in Study 2 in the absence of a distraction task when more than 1 test item was completed prior to the delivery of feedback. The present outcomes add to the growing body of evidence that retention is maximized when test items are completed individually and exited with knowledge of the correct response, that the opportunity to answer until correct minimizes perseverative inaccurate responding and, for multiple-choice test items, that immediate feedback is a more effective facilitator of retention than delayed feedback.
The widespread availability of publisher-supplied computerized test banks has enabled educators to quickly construct examinations and , when machine-scoring of response media such as the Scantron form is available, to reduce scoring biases and errors and to provide item-byitem feedback as early as the next class meetinlg. These technological advances made possible the opportunity to test laboratory reports that short-term delays in the delivery of feedback enhance the learning of meaningful verbal stimuli (Kulhavy & Anderson , 1972; Surber & Anderson , 1975) , a phenomenon known as the delay-retention effect (ORE) .
The theoretical foundation of the ORE is that the imposition of a short delay between making a response and receiving feedback reduces interference and increases the likelihood that incorrect responses will be forgotten , with this latter factor making correct responses more likely to be acqui red when feedback is provided . Empirical support for the ORE was initially described by Brackbill and her associates (Brackbill, Bravos, & Starr, 1962) with delays as short as 10 seconds, and later replicated using delays of 15 seconds (Rankin & Tepper, 1978) , 30 seconds (Brackbill, Adams, & Reaney, 1967) , and 1 to 2 days (Kulhavy & Anderson , 1972; Surber & Anderson , 1975) . The collective outcomes of these ORE studies suggest that the recording of responses to multiplechoice items on a machine-scorable response form , coupled with the review of test items and correct responses at the next class meeting, provide optimal conditions for enhancing student learning . The 1-to 2-day delays described by Anderson approximate the amount of time between class meetings at many institutions and the postexamination review process requires a minimum of instructional time and instructor resou rces. In comparison, the provision of immediate feedback on an item-by-item basis consumes considerable instructor resources and, according to DRE theorists, results in sufficient interference to maximize the likelihood that initially incorrect responses will be repeated and to minimize the likelihood that correct responses will be acquired.
In recent studies , Epstein and his associates examined the effects of immediate and delayed feedback on learning in the classroom (Brosvic, Epstein, Oihoff, & Cook, 2005; Oihoff, Brosvic, & Epstein, 2003 ; Oihoff, Brosvic, Epstein , & Cook, 2004; Epstein , Brosvic, Oihoff, Lazarus , & Costner, 2003; Epstein et aI., 2002) and the laboratory (Brosvic, Epstein , Oihoff, & Cook, 2006b) . Robust effects were observed in both settings, with the provision of immediate feedback enhancing retention and decreasing the repetition of initially incorrect responses. In part, the seemingly contradictory outcomes of the ORE and the Epstein studies may be attributed to noteworthy differences in test stimuli and in the procedures used to operationalize immediate and delayed feedback. The stimuli used by Epstein included the artificial language Esperanto and curricula from preschool through baccalaureate classes whereas those used by ORE theorists included meaningful verbal stimuli and fictional text-based materials. Delayed feedback was defined by Epstein as the review of test items and correct responses either immediately after completing a test or after a 24-hour delay; Brackbill defined delayed feedback as the imposition of 10-to 30-second delays between responses and feedback; Anderson extended these intervals to 1 to 2 days. Retention scores in the Epstein studies have not differed significantly between the two delay periods (i.e., end of test and 24 hours), with slightly better performance observed for the end of test period , suggesting that delays shorter than those used in our prior studies may yield more sensitive measures of the ORE. It is also of significant interest to note that the immediate feHdback procedures used with the Immediate Feedback Assessment Technique 1 (IF AT) form (see Oihoff et aI., 2003 Oihoff et aI., , 2004 Oihoff et aI., , 2005 , for extended discussion of the IF AT form) required approximately the same amount of time to record a response and receive feedback as when participants were required to wait for feedback in the initial Brackbill studies. A visual inspection of Table 1 indicates that the average amount of time required to locate, move to, and respond on an IF AT form varied between 5 and 9 seconds while the oral provision of feedback by an educator varied between 7 and 9 seconds. The relative overlap of these response times could explain the similar outcomes of the Epstein and the Brackbill studies; however, it is difficult to reconcile the discrepant outcomes of the Epstein studies with those of studies that supported the ORE across delays of 1 to 2 days. Note. Mean values are based upon the timing of 250 trials per participant, with each sample including between 5 and 14 participants. These data, co llected during pilot studies in anticipation that the special needs of each participant sample might requ ire additional time to record responses, prompted the development of a modified IF AT form with larger and more widely spaced answer blocks.
Thus, the present studies were completed to more thoroughly assess the effects of short-term delays on the acquisition and retention of Esperanto. Esperanto seNed as the test stimuli in order to approximate the acquisition of discipline-specific terms and concepts presented in most introductory level baccalaureate courses. In Study 1, the effects of short delay intervals (0, 5, 10, 15, 20, 25 , 30 seconds) and delay inteNal task (distraction task, no instruction, review tE!St item) on acquisition and retention were evaluated. If the ORE is upheld, then acquisition and retention were predicted to increase as a function of delay inteNal length. Alternatively, if the immediate feedback position advanced by Epstein is upheld, then delay interval length should interact with the task undertaken, with the lowest levels of acquisition and retention observed when participants engage in distractor materials. In Study 2, the effects of completing more than a single test item prior to the delivery of feedback on acquisition and retention were examined. If the DRE studies are upheld, then the completion of more than one test item prior to the delivery of feedback should affect neither acquisition nor retention. Alternatively, if the immediate feedback position advanced by Epstein is supported , then the completion of more than one test item prior to the receipt of feedback should decrease acquisition and retention.
Method

Study 1
Effects of a Distracter Task During Delay Intervals on Acquisition and Retention
Participants. Voluntary participants were 42 male and 210 female students enrolled in liberal arts and sciences undergraduate courses. The modal participant was a Caucasian female, approximately 18 years of age and majoring in the liberal arts.
Materials. Two laboratory examinations assessing definitions of simple Esperanto words were prepared from the Concise Esperanto and English Dictionary (Wells, 1992) , each with 50 items, and each item with four response options (i.e. , A, B, C, D). The cumulative final examination consisted of 100 items, which included 25 randomly selected items from each laboratory examination, plus 50 entirely new items.
Design and procedures. Participants completed two laboratory components, each of which consisted of seven 1-hr sessions. Sessions 1 and 2 consisted of formal lectures on vocabulary materials; Sessions 3 and 4 consisted of individual programmed learning exercises; Sessions 5 and 6 consisted of small-group learning activities followed by an overall review of materials; Session 7 consisted of the presentation of a 50-item laboratory examination. The sequence described above paralleled the pedagogical procedures, time course, and classroom activities used in our prior studies. Six participants, including at least 1 male, were randomly assigned to each test group generated from the combination of distracter interval activity (review test item, subtract backwards using multiples of 3, no instruction), length of delay between identifying the response and the receipt of feedback (0, 5, 10, 15, 20, 25, 30 s) , and iterative respond ing (only one response permitted, answer until correct). Each participant, immediately after selecting an answer, activated a hand-held timer and , upon expiration of the required interval, recorded an answer on an IF AT form. In the event of a correct response , participants received immediate affirmation ; in the event of an incorrect response partiCipants received immediate notification that an incorrect response had been made and, if concurrently assigned to an iterative responding condition, participants continued selecting responses until the correct answer was discovered. Participants in the no-instruction groups were not provided with instruction as to the activities they could undertake during the delay intervals. Participants in the distracter-task groups were provided with a random number printed on each test item page from which they were to consecutively subtract the number three during the delay interval , with all work written on the test item page. Participants in the review-item groups were instructed to review both the test item and selected response during the delay interval.
The cumulative final examination was administered 1 week after completion of the second laboratory examination, with Scantron forms used to record answers. Upon completing the cumulative final examination , participants submitted their answer sheets to an experimental assistant and then reviewed the examination to identify those items they believed were repeated from one of the laboratory examinations, their initial responses to those items, and the accuracy of their initial response . As a test of longterm retention, the cumulative final examination was administered again 1 and 2 months later, with Scantron forms used to record responses. Scores on the laboratory examinations served as the measure of acquisition, and scores on the laboratory examination items repeated on the cumulative assessments (initial and 1-and 2-month follow-ups) served as measures of retention. Although the IF AT method enables the assignment of partial credit (i.e., correct responding on the first attempt is assigned 100% of item credit whereas correct responding on the second, third, or fourth attempt may be assigned reduced percentages according to instructor discretion), this procedure was not used , and the results described below were based upon the accuracy of initial responses.
Results
No participant reported prior coursework with or knowledge of Esperanto. No difference in any dependent measure described below was observed as a function of sex of participant, all F < 1, all p > .5, and thus all measures were collapsed over sex of participant. There were no differences in SAT scores, current semester classroom performance, overall GPA, foreign language placement test scores, and past and current semester classroom performance in foreign language courses as a function of delay interval task, length of delay, iterative responding , or their interaction , all F < 1, all p > .5. Within the task-distracter groups, the number of subtraction problems completed incrElased monotonically as a function of delay interval length, F = 14.77, P = .0007.
Scores on laboratory examinations. Potential differences in mean scores were examined using an analysis of variance with delay interval task, length of delay, and iterative responding as between-subject variables and laboratory component as the within-subjects variable. Significance was observed for neither the main effects nor the interactions, all F < 1, all p > .5. Scores on cumulative final examination. Potential differences in mean scores (see Figure 1) were assessed using an analysis of variance with delay interval task, length of delay, and iterative responding as between-subject variables and laboratory component as the withinsubjects variable. Significance was observed for the main effects of delay interval, delay interval task, and iterative responding, and their three-way interaction, all F> 10.06, all p < .0034. Mean scores, aggregated across delay interval length, were Significantly lower for the distracter group than for the review-item and no-instruction groups, and within these latter two groups, scores were significantly higher when AUG was available, Scheffe comparisons, all p < .005. Mean scores for the distracter groups were higher when AUG was available during the 0-and 5-s delays than during the 10-to 30-s delays, Scheffe comparisons, all p < .006. Mean scores for the review-item groups at the 5-to 30-s delays, when AUG was available, were higher than scores at the O-s delay intervals, Scheffe comparisons, all p < .006.
Role of prior experience with test items.
Mean scores on the cumulative final examination were dichotomized into separate scores for the 50 items repeated from laboratory examinations and for the 50 new items. Potential differences in mean scores were examined using an analysis of variance with delay interval task, length of delay, and iterative responding as between-subject variables and laboratory component and item novelty (new, repeated from a laboratory examination) as withinsubject variables. Significance was observed for the main effects of delay interval task, iterative responding , and item novelty, and their three-way interaction, all F > 22 .93, all p < .0001. Mean scores, within the novel item set, did not differ between the test groups, Scheffe comparisons, all p > .5. Mean scores, for the repeated item set, were higher for the review-item and no-instruction than fo r the distracter-task groups , Scheffe comparisons, all p < .0083, and were highest within the two former groups when AUC was available, Scheffe comparisons, all p < .008.
Long-term retention. Potential differences in mean scores (see Figure 2) we re examined using an analysis of variance with delay interval instruction, length of delay, and iterative responding as between-subject variables and laboratory component and time of testing (cumulative final examination, Month 1, Month 2) as within-subject variables. Significance was observed for the main effects and three-way interaction of delay interval instruction, iterative responding , and time of testing, all F> 14.38, all p < .0052. Mean scores for the distracter-task groups did not differ as a function of iterative responding, Scheffe comparisons, all p > .5, and were lower at each assessment than mean scores observed for the review-item and no-instruction groups , Scheffe comparisons, all p < .005.
Mean scores within the review-item and no-instruction groups were higher when AUC was available, Scheffe comparisons, all p < .003. Relative to performance on the cumulative final examination (Month 0), mean scores within the distracter-task groups declined significantly at both Month 1 and Month 2, with significant declines observed at only Month 2 for the reviewitem and no-instruction groups, Scheffe comparisons, all p < .001.
Identification of repeated items, initial responses, and initially correct responses.
Potential differences in the percentage of correctly recalled repeated items, initial responses, and initially correct responses (see Figure 3) were examined using separate analyses of variance with delay interval instruction, length of delay, and iterative responding as between-subject variables and laboratory component as the withinsubjects variable. Significance was observed in each analysis for the main effects and two-way interaction of delay interval instruction and iterative responding, all F > 13.48, all p < .0046. Identification accuracy was higher for the review-item and no-instruction than for the distracter-task groups, Scheffe comparisons, all p < .001, and , for the two former groups, accuracy was higher when AUC was available, Scheffe comparisons, all p < .009.
Conditional probabilities. Reductions in inaccurate perseverative responding were evaluated for items administered on both a laboratory examination and the cumulative final examination by determining the conditional probabilities of correct and incorrect responding on the second (cumulative final examination) and the initial (laboratory examination) administration of each item. Potential differences in conditional probability values (see Figure 4) were examined using separate analyses of variance with delay interval instruction, length of delay, and iterative responding as between-subject variables and laboratory component as the withinsubjects variable. The likelihood of (a) responding correctly on the second administration of an item after having responded correctly on its initial administration (C2/C1), and (b) responding correctly on the second administration of an item after having responded incorrectly on its initial administration (C2/11) differed as a function of the main effects and two-way interaction of delay interval instruction and iterative responding, all F > 25.01, all p < .0001. These conditional probabilities were higher for the review-item and no-instruction than for the distracter-task groups and, within the two former groups, values were higher when AUC was available, Scheffe comparisons, all p < .001 . The likelihood of responding (a) incorrectly on the second administration of an item after having responded correctly on its initial examination administration (12/C1), and (b) incorrectly on the second administration of an item after having responded incorrectly on its initial examination administration (12/11) differed as a function of the main effects and two-way interaction of delay interval instruction and iterative responding, all F > 16.49, all p < .0008. These conditional probabilities were lower for the review-item and no-instruction than for the distractertask groups and, within the two former groups, values were lower when AUC was available, Scheffe comparisons , all p < .001 .
Effects of longer delay intervals. The procedures described above (AUC only) were repeated with naive participants assigned to each of the three test groups (no-instruction, distracter-task, and review-item) and the seven delay intervals (0, 20, 40, 60, 80, 100, 1 ~~O s). These participants completed only one laboratory component and the final examination. Potential differences in scores on the final examination (see Figure 5 ) were analyzed using an analysis of variance with test group and delay interval length as between-subject variables, with significance observed for each main effect and their two-way interaction, all F> 7.33, all p < .004. Scores at the O-s interval did not differ between the test groups, as expected, Scheffe comparisons, all p > .45, but thereafter, scores for the review-item and noinstruction groups were significantly higher than those of the distracter-task group at each delay interval, Scheffe comparisons, all p < .018.
Study 2 Effects of Number of Test Items Completed Before the Delivery of Feedback on Acquisition and Retention
Method
Participants. Voluntary participants were 40 male and 120 female students enrolled in liberal arts and sciences undergraduate courses. The modal participant was a Caucasian female, approximately 18 years of age and majoring in the liberal arts.
Materials. The two laboratory examinations were identical to those described in Study 1 .
Design and procedures. Participants were permitted a maximum of 30 seconds to read each test item, select their response , and record their response on the left side of the IF AT form; in the event that the response was selected before the expiration of 30 seconds, participants were instructed to place the exam face down on the desk. Experimental assistants conducted timing activities. Sixteen participants (4 male and 12 female) were randomly assigned to each of the test groups that differed only in the number of test items completed prior to the delivery of feedback (1 , 2, 3, 4, 5 items) and iterative responding (only 1 response permitted, answer until correct). Participants completed the required number of items (i.e., 1, 2, 3, 4, 5) and then used the procedures described in Study 1 to record their responses. The cumulative assessment procedures described in Study 1 were also used.
Results
No participant reported prior coursework with or knowledge of Esperanto. No difference in any dependent measure described below was observed as a function of sex of participant, all F < 1, all p > .5, and thus all measures were collapsed over sex of participant. There were no differences in SAT scores, current semester classroom performance, overall GPA, foreign language placement test scores, and past and current semester classroom performance in the foreign languages as a function of the number of items completed before receiving feedback, iterative responding, or their interaction, all F < 1, all p > .5.
Scores on laboratory examinations. Potential differences in mean scores were examined using an analysis of variance with the number of items completed before receiving feedback and iterative responding as between-subjects variables and laboratory component as the withinsubjects variable. Significance was observed for neither the main effects nor the interactions, all F < 1, all p > .5 .
• Aue oNoAUe Scores on cumulative final examination. Potential differences in mean scores (see Figure 6) were assessed using an analysis of variance with the number of items completed before receiving feedback and iterative responding (IR) as between-subject variables and laboratory component as the within-subjects variable; significance was observed for the main effects of the number of items completed and IR and their two-way interaction, all F> 6.59, all p < .0019. Scheffe comparisons indicated that mean scores were highest when test items were completed individually and with AUC and were higher (a) when two rather than three to five items and (b) three rather than four to five items were completed, all p < .005.
Role of prior experience with test items.
Mean scores on the cumulative final examination were dichotomized into separate scores for the 50 items repeated from the laboratory examinations and for the 50 new items. Potential differences in mean scores were examined using an analysis of variance with the number of items completed before receiving feedback and iterative responding (I R) as between-subject variables and laboratory component and item novelty (new, repeated from a laboratory examination) as within-subject variables. Significance was observed for the main effects of the number of items completed , IR, and item novelty and their three-way interaction, all F > 12.85, all p < .0011. Scheffe comparisons indicated that mean scores on the novel items did not differ as a function of either the separate or interactive effects of the number of items completed before the delivery of feedback or iterative responding , Scheffe comparisons, all p > .5. Mean scores on the repeated items were highest when test items were completed individually and, when AUC was available, were higher when (a) two rather than three to five items and (b) three rather than four to five items were completed before feedback was delivered, Scheffe comparisons, all p < .005.
Long-term retention. Potential differences in mean scores were examined using an analysis of variance with the number of items completed before receiving feedback and iterative responding (I R) as between-subject variables and laboratory component and time of testing (cumulative final examination , Month 1, Month 2) as within-subject variables. Significance was observed for the main effects of the number of items completed, IR, and time of testing and their three-way interaction, all F> 19.34, all p < .0001. Scheffe comparisons indicated that mean scores, aggregated across time of testing, were higher for participants who were permitted to AUC, all p < .0056; mean scores, aggregated across the number of items completed before receiving feedback, were higher at Month 0 than at Months 1 and 2, all p < .0098. In the absence of AUC, mean scores (see Figure 7 , top panel) were higher when feedback was provided after each item rather than after three to five items had been completed, Scheffe comparisons, all p < .002. When AUC was available, mean scores (see Figure 7 , bottom panel) were higher when (a) one rather than three items and (b) two to three rather than four to five items were completed before feedback was provided, Scheffe comparisons, all p < .004. responses. Potential differences in the percentage of correctly identified repeated items, initial responses, and initially correct responses were examined using separate analyses of variance with the number of items completed before receiving feedback and iterative responding (I R) as between-subject factors and laboratory component as the within-subjects factor. Significance was observed in each analysis for the main effects of the number of items completed and IR and their two-way interaction, all F > 23.48 , all p < .0001. Scheffe comparisons indicated that identification accuracy, when AUC was not available (see Figure 8 , top panel) , was higher when one rather than two to five items were completed before receiving feedback, all p < .0015. Scheffe comparisons also indicated that identification accuracy, when AUC was available (see Figure 8 , bottom panel) , was higher when (a) one rather than two to five items and (b) two rather than three to five items were completed before receiving feedback, all p < .0033. Conditional probabilities. Reductions in inaccurate perseverative responding were further evaluated using the procedures described in Study 1. Potential differences in conditional probability values were examined using separate analyses of variance with the number of items completed before receiving feedback and iterative responding as betweensubject factors and laboratory component as the within-subjects factor.
Identification of repeated items, initial responses, and initially correct
The likelihood of (a) responding correctly on the second administration of an item after having responded correctly on its initial administration (C2/C1) , and (b) responding correctly on the second administration of an item after having responded incorrectly on its initial administration (C2/11) differed as a function of the main and interactive effects of the number of items completed before feedback was provided and iterative responding, all F > 7.49, all p < .0027. Scheffe comparisons indicated that these conditional probabilities , when AUC was not available (see Figure 9 , top panel) , were higher when one rather than two to five items were completed before receiving feedback, all p < .006. Scheffe comparisons indicated that these conditional probabilities, when AUC was available (see Figure 9 , bottom panel), were higher when (a) one rather than two to five items, (b) two rather than four to five items, and (c) three rather than five items were completed before receiving feedback, all p < .002.
The likelihood of responding (a) incorrectly on the second administration of an item after having responded correctly on its initial administration (12/C1) , and (b) incorrectly on the second administration of an item after having responded incorrectly on its initial administration (12/11) differed as a function of the main and interactive effects of the number of items completed before feedback was delivered and iterative responding, all F> 11.92, all p < .0078. Scheffe comparisons indicated that these conditional probabilities , when AUC was not available (see Figure 9 , top panel) , were lower when one rather than two to five items were completed before receiving feedback, all p < .009. Scheffe comparisons indicated that these conditional probabilities, when AUC was available (see Figure 9 , bottom panel) , were lower when (a) one rather than two to five items and (b) two rather than four to five items were completed before receiving feedback, all p < .0087. •
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Number of Items 4 5 Figure 9 . Conditional probability values as a function of the number of items completed before the delivery of feedback and when AUC was not (top panel) or was (bottom panel) available in Study 2.
Discussion
There were no differences in any dependent measure as a function of sex of participant, with a similar lack of between-group differences on SAT scores, foreign language placement test scores, current and past performance in foreign language courses, GPA, and current classroom performance, and thus the present outcomes cannot be attributed to differences in either general intellectual or course-specific skills. Post-study debriefings and reviews indicated that participants in (a) the distractiontask groups monotonically increased the number of subtraction problems solved as a function of delay interval length, with less than 10% reporting concentrating on test items, (b) the no-instruction groups reported frustration during the delays, with less than 20% reporting sustained distraction from test-taking activities, and (c) the review-item groups reported frustration during the delays, especially when initial responses were incorrect, with less than 5% reporting failure to maintain concentration on the test item and the response . Collectively, these debriefing results suggest a high degree adherence to test instructions and that potential deficits in compliance did not differentially affect outcomes. The results of Study 1 indicate that short delays between making a response and receiving feedback, in and of themselves, do not affect retention unless participants are directed to engage in tasks that divert their attention from test-taking activities. Indeed, when the procedures described in Study 1 (AUC only) were repeated using delay intervals ranging from 0 to 120 seconds, the outcomes of Study 1 were replicated (see Figure 5 ): The beneficial effects of feedback were minimized only when delay interval distraction tasks lasted longer than 5 seconds. It is worthy to note that the I F AT form provides instantaneous feedback as part of the answer recording process whereas in the Brackbill studies participants first recorded their answers and then waited for 10 seconds to receive feedback, and thus these two procedures should yield similar outcomes because each test item was completed individually-a conclusion supported by the results of Study 2.
The beneficial effects of immediate feedback in Study 2 were significantly reduced when more than one test item was completed prior to the delivery of feedback, with sufficient intl9rference generated to adversely impact acquisition and retention. Beeson (1973) reported similar outcomes when participants completed one half of test items with itemby-item feedback and the remainder with end-of-test feedback: Superior retention occurred when each test item was followed by immediate feedback and participants exited with knowledge of the correct response . End-of-test feedback procedures enable the learner to review test items, but affirmation , error correction, and the opportunity to answer until correct occur outside of the context in which they positively affect learning processes. If the learner in terms of an examination grade calibrates the value of these processes, then all forms of delayed feedback are likely to be devalued. In contrast, studies on motor learn ing have reported that providing feedback after multiple trials is more effective than providing feedback after each trial (see Swinnen , Schmidt, Nicholson, & Shapiro, 1990) . Differential outcomes such as these should be expected because each test item is a discrete event that mayor may not be related to other test items whereas motor skill tasks required the repetition of a predetermined movement series, with each separate movement contributing to overall success of the series as a whole.
The present outcomes add to and replicate results published previously from our classrooms and laboratories and demonstrate that student learning is enhanced by (a) the affirmation of initially correct responding, (b) the correction of initially inaccurate responding , and (c) the exiting of each test item with knowledge of the correct response. By way of contrast, students benefit to a significantly lesser degree when they review correct responses en masse at either the end of an examination or after a delay of 1 day. This latter finding suggests, at best, a marginal benefit for the common practices of permitting a student to review a multiple-choice examination and the correct responses during office hours or conducting a post-mortem review of a multiple-choice examination and correct responses days or weeks later when the examinations are returned.
The collective results of the Epstein studies demonstrate that immediate feedback and the opportunity to answer until correct decrease inaccurate perseverative learning and increase retention across a wide range of settings and participant demographics. This combination enhances cumulative learning and makes information accessible beyond the end of an experiment or a course, thus making possible unique opportunities to assess student learning. The use of a paper-and-pencil technique such as the IF AT, or the use of computer-assisted instruction, could make learning in introductory courses more accessible to learners in lower-and upper-level courses within an academic major-possibilities currently under examination . Indeed, the affirmation of correct respond ing and the revision of cognitive mechanisms following the provision of corrective information may promote teachable moments and moments of learning that can be capitalized upon by students in the absence of direct faculty involvement.
